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ELIMINATION OF THE POSSIBILITY OF GLYCOGEN INTERFERENCE
IN THE GLUCOSE OXIDASE DETERMINATION OF GLUCOSE*
JohN A. JOHNSON AND RAMON M. FUSARO, M.D., M.S.
In the process of developing a procedure for
determining micro amounts of glucose in skin
specimens, we were concerned with the possible
interference of glycogen which might diffuse out of
the specimen into the test solution. We selected
the glucose oxidase method for determining glu-
cose because it is readily adaptable to micro
volumetric technics, and is highly specific for
glucose. However, most commercial samples of
glucose oxidase contain a contaminating carbohy-
drase enzyme which partially converts polysac-
charides such as glycogen to glucose, thus leading
to spuriously high color yields. Experiments per-formed in our laboratory with commercial
preparations of glucose oxidase showed that 12—
1f% conversion of glycogen to glucose is effected
during the one-hour incubation period selected
for our study.
We conducted numerous experiments in at-
tempts to either purify the glucose oxidase or to
inhibit its carbohydrase activity, with little
success. However, we have recently discovered
that the Somogyi procedure (1) employing ZnSO4
and Ba(OH)2 for precipitation of proteins, quanti-
tatively removes glycogen from aqueous solutions.
After precipitation and centrifugation, glycogen
cannot be detected in the supernate by an enzy-
matic procedure developed by us (2), by acid
hydrolysis followed by the Nelson-Somogyi pro-
cedure for glucose, or by acid hydrolysis followed
by the glucose oxidase method for determining
glucose. Known amounts of glycogen added to the
supernate can be recovered quantitatively by
our enzymatic method, thus indicating that the
various ions present in the supernate do not
inhibit carbohydrase activity. (Our enzymatic
procedure employs a carbohydrase enzyme which
may he identical to that which is present as a
163
contaminant in glucose oxidase.) Twelve micro
experiments performed by us on glucose-glycogen
mixtures yielded glucose recoveries of 101%.
Standard deviation was 3%, a value which is
within the limit of accuracy of the glucose oxidase
micro procedure.
We have found it convenient to employ the
following technic for the determination of glucose
in skin specimens: The specimen is removed from
the patient, quickly weighed, and dropped into
an appropriate volume of 1% ZnSO4. The specimen
is allowed to remain in the ZnSO4 solution for 2
hours with occasional shaking in order to allow
the glucose in the sample to equilibrate with the
surrounding medium. (Glucose recovery experi-
ments indicate that glucose is stable in ZnSO4 in
the presence of skin specimens for at least 6 hours.)
At the end of 2 hours, 0.08 N Ba (OH)2 is added in a
volume equal to that of the ZnSO44 The contents
of the tube are mixed thoroughly and centrifuged
5—10 minutes at 1500 rpm. Aliquots are removed
from the supernate and glucose is determined by
the glucose oxidase procedure, against glucose
standards prepared by the Somogyi precipitation
method.
Thus, it appears that in conducting glucose
studies on tissues containing glycogen one can
readily eliminate the possibility of glycogen
interference and at the same time take advantage
of the convenience and reliability of the glucose
oxidase method for determining glucose.
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t The reader is cautioned that the ZnSO4 and
Ba(OH)2 must be carefully matched by titration.
For further details, see reference (1).
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